Abstract: Associations between psychosocial work factors and sickness absence were investigated in a cross-sectional study of 833 daytime workers. Participants completed a questionnaire regarding psychosocial work factors using the US National Institute for Occupational Safety and Health Generic Job Stress Questionnaire (job control, quantitative workload, cognitive demands, variance in workload, intragroup conflict, intergroup conflict, supervisor support, coworker support, family support, job satisfaction and depressive symptoms) and the number of days of sickness absence within the previous year. Multivariate analyses of covariance with age and occupation as covariates (MANCOVA) were used to test the relationships between psychosocial work factors and sickness absence stratified by sex. In men, the age-adjusted MANCOVA showed that, quantitative workload was highest in the 0.5-4.5 d of sickness absence group (p<0.001). However, the levels of stress reactions (job satisfaction and depressive symptoms) in this group were almost identical to the levels recorded in the no sickness absence group. In contrast, low levels of job control (p<0.01), supervisor support (p<0.05), and job satisfaction (p<0.01) and higher symptoms of depression (p<0.001) were associated with 5 d or more sickness absence. In women, only high job satisfaction was associated with 5 d or more sickness absence (p<0.10). This study suggests that appropriate use of sickness absence at times of being exposed to high quantitative workload may help male workers to recover from stressful situations.
Introduction
Sickness absence has long been considered as an indicator of health status among working populations 1, 2) . The financial costs of sickness absence to governments as well as to private companies are tremendous. For example, in the United Kingdom, sickness absence is estimated to cost the British economy £3.8 billion per year 3) . In the United States as well, the average number of days lost to sickness absence was 10.4 per employee per year, which translated to a 4.3% productivity loss 4) . Therefore, sickness absence is important both as a measure of ill health and as a cause of lost productivity.
Many previous studies have shown that the number of days attributed to sickness absence is closely associated with psychosocial work factors 2, [5] [6] [7] [8] [9] [10] [11] . High job stressors and low social support were considered to be important factors affecting sickness absence. In the Whitehall II study, North et al. 5) found that low control, low variety and use of skills, and high work pace resulted in a high incidence of sickness absence in both male and female employees. de Lange et al. 6) reported that low control was positively associated with the frequency of sickness absence, whereas no relationship was found between job demands and sickness absence. Similar results were also found in the GAZEL cohort study 7) ; low decision latitude (a component of job control) and low support at work significantly increased the rates of absence in both men and women, but high job demands were not a significant predictor of sickness absence. Judged from these findings, a poor psychosocial work environment may be identified as an important predictor of sickness absence.
In contrast to these findings, however, several researchers have pointed out a positive aspect of sickness absence. Kristensen 9) suggested that a portion of workers may try to use sickness absence to counteract "too much stress." Another positive aspect is that workers with ill health may use sickness absence to prevent aggravation of their illnesses. For example, in the Whitehall II study, Kivimäki et al. 2) showed that the incidence of coronary events in employees who took no sickness absence was twice as high as that in employees with moderate levels of sickness absence (<14 d per year). These recent findings may indicate the advantages of sickness absence since they reflect a coping behavior on the part of workers to maintain good health.
A number of studies concerning the effects of psychosocial work factors on sickness absence have been conducted worldwide, however, to our knowledge, few studies have been conducted in Japanese working populations from the above points of view. In this study, we carried out a crosssectional survey to examine the relationship of sickness absence with psychosocial work factors among daytime workers in an electric equipment manufacturing company in Japan. We hypothesized that poor psychosocial work factors are associated with sickness absence and that these associations differed depending on the days of sickness absence. Since previous studies [12] [13] [14] have shown that there is considerable difference between the two sexes concerning the association of sickness absence with psychosocial work factors, all analyses were undertaken separately for men and women.
Subjects and Methods

Participants
Employees of an electric equipment manufacturing company, aged 20 to 63 yr, were invited to participate in the study. In June 2004, a total of 1,654 employees responded to a questionnaire that assessed psychosocial work factors and sickness absence. The response rate was 78.2%. After excluding 821 subjects (of whom 446 were shift workers, 14 were part-time workers, and 361 had missing responses in the questionnaire), the responses of the remaining 833 full-time workers were analyzed. The mean age was 39.0 yr (±SD 9.05) for men (N=736) and 30.7 yr (±SD 6.00) for women (N=97). The Research Ethics Committee of the National Institute of Industrial Health reviewed and approved the study protocol.
Measurements
1) Sickness absence Sickness absence was quantified using self-reported data from the responses to the questionnaire. The question that was used to calculate sickness absence was "How many days in total have you been absent from work due to sickness, including paid vacation, in the last 1-yr period?" In Japan, most employees can take paid vacation instead of sickness absence even when they are sick 15) . Only 22.1% of enterprises are currently reported to have a sickness absence system 16) . We asked the actual number of days of sickness absence with above question.
Since our data was highly positively skewed, with responses ranging from 0 to 270 d, the participants were classified into three groups based on previous studies 2) Psychosocial work factors The Japanese version of the National Institute for Occupational Safety and Health Generic Job Stress Questionnaire (NIOSH-GJSQ) [17] [18] [19] was used to assess the participants' levels of psychosocial work factors. In this study, we used six job stressor scales (job control, quantitative workload, cognitive demands, variance in workload, intragroup conflict and intergroup conflict), two psychological stress reaction scales (job satisfaction and depressive symptoms), and three social support scales (supervisor, coworker and family). Cronbach's alpha coefficients were 0.946, 0.787, 0.645, 0.907, 0.803 and 0.865 for job stressor scales, 0.697 and 0.874 for psychological stress reaction scales, and 0.733, 0.765 and 0.727 for social support scales (in order of appearance).
Statistical analysis
Multivariate analyses of covariance with age and occupation as covariates (MANCOVA) were conducted to verify the association of psychosocial work factors with sickness absence (3 levels: 0, 0.5-4.5 and 5 or more days) by sex. The Tukey test was performed for multiple comparisons. Since the sample size of each group was relatively small, we considered the Type II error and used of p<0.10 as the criterion for the main effect. The GLM procedure of the SPSS software package, version 14.0 (SPSS Inc., Chicago, USA), was used for all analyses.
Results
Demographic characteristics of the participants are shown in Table 1 . Approximately 54% of the men reported sickness absence during the previous 1-yr period and 18% reported 5 or more days of sickness absence. The male population was predominantly comprised of technical workers (56.8%), worked more than 9 h a day (53.0%), being married (66.9%), high school graduates (57.0%) and had one or more children as dependents (50.2%). Overall, 62% of the women took sickness absence during the previous 1-yr period and 26% reported 5 or more days of sickness absence. Approximately 54% of the women were clerks, worked 8 h a day (65.0%), single (58.8%), high school graduates (68.0%) and did not have any children (79.0%). Table 2 presents the results of the MANCOVA adjusted for age only and for age and occupation among men and women with F-values and their statistical significance. The age-adjusted MANCOVA showed a main effect of sickness absence for the level of the following psychosocial work factors in men: job control (p<0.01), quantitative workload (p<0.001), cognitive demands (p<0.10), supervisor support (p<0.05), job satisfaction (p<0.01), and depressive symptoms (p<0.001). The age-adjusted MANCOVA by occupation revealed a main effect of sickness absence on cognitive demands (p<0.10) and coworker support (p<0.05) in clerks, intergroup conflict (p<0.10) and depressive symptoms (p<0.01) in technical workers, and coworker support (p<0.05), job satisfaction (p<0.01), and depressive symptoms (p<0.10) in managers. No significant main effects were found in professional workers.
As shown in Fig. 1 , the multiple comparison tests indicated that the 0.5-4.5 d of sickness absence group scored significantly higher in quantitative workload as compared to the other two groups (p<0.05), but no significant differences were found in the scores in job satisfaction and depressive symptoms between the no sickness absence group and the 5 d or more sickness absence group. As compared to the other two groups, the 5 d or more sickness absence group scored significantly lower in job control and job satisfaction and higher in depressive symptoms (p<0.05). Although the p-value was not less than the statistical significance level of 0.05, almost the same tendencies of the scores in each psychosocial work factor were found when classified according to occupation.
In women, the age-adjusted MANCOVA showed a marginally significant effect of sickness absence for job satisfaction (p<0.10, Table 2 ). Figure 2 indicates that the 5 d or more sickness absence group scored significantly higher in job satisfaction than did the 0.5-4.5 d of sickness absence group (p<0.05). No significant effects were observed for the other psychosocial work factors.
When adjusted for both age and occupation, the MANCOVA results for men were largely the same as the age-adjusted results, except cognitive demands ( Table 2) . As shown in Fig. 3 , the multiple comparison tests indicated that the 0.5-4.5 d of sickness absence group scored significantly higher in quantitative workload as compared to the 5 d or more sickness absence group (p<0.05), but no significant differences were found in the scores in job satisfaction between the 5 d or more sickness absence group. As compared to the other two groups, the 5 d or more sickness absence group scored significantly lower in job control and higher in depressive symptoms (p<0.05).
The age-and occupation-adjusted MANCOVA revealed no significant association between sickness absence and any psychosocial work factors in women.
Discussion
The main purpose of this study was to examine the relationship between psychosocial work factors and sickness absence in Japanese daytime workers. After adjusting for age, male employees who took 0.5-4.5 d of sickness absence were associated with high scores of quantitative workload as compared to the other two groups. Despite this, the levels of stress reactions (job satisfaction and depressive symptoms) in the 0.5-4.5 d of sickness absence group were almost identical to those in the no sickness absence (reference) group. Furthermore, women who took 5 d or more of absence vouched for greater job satisfaction than those in the 0.5-4.5 d of absence group.
Sickness absence is generally considered as one of the direct indices of stress reaction 1, 2) . But some researchers pointed out that taking absence has a favorable effect on the health of workers. Kristensen 9) stated that short-term sickness absence could reflect a coping behavior on the part of workers to maintain good health. The Swedish study based on the monthly survey conducted by Statistics Sweden showed that the risk ratio for presenteeism (the problem of workers' being on the job but, because of illness or other medical conditions, not fully functioning) 21) was 2.29 in the group that had to redo all the work remaining after a period of sickness absence 22) . Thus, our present findings suggest the possibility that under increased workload, the employees classified in the 0.5-4.5 d of sickness absence group took a few days of sickness absence to ameliorate psychological stress reactions.
We found that 5 d or more sickness absence was related to low levels of job control, supervisor support, and job satisfaction and more symptoms of depression. These findings are almost identical to the results of previous studies conducted in Japan. For example, Nakata et al. 11) conducted a study among 2,625 workers in the Japanese electric equipment manufacturing industry and suggested that high levels of depressive symptoms were significantly associated with 5 d or more sickness absence. Kondo et al. 10) revealed that workers who were exposed to high job strain (job demand / control ratio) were 3.02 times more likely to take 5 d or more sickness absence. Ishizaki et al. 23) found that increased job control and supervisor or coworker support were significantly associated with lower levels of sickness absence in men. Although further study may be required, treatment of these psychosocial work factors may reduce the incidence of 5 d or more sickness absence among men.
In the present study, the only marginally significant association found in women was that between job satisfaction and sickness absence after adjustment for age. In fact, women employees who took 5 d or more sickness absence also reported greater job satisfaction. This finding seems to be in contrast to that of their male counterparts. Many studies have shown that women display higher rates of sickness absence than men [24] [25] [26] . In the Whitehall II study, Feeney et al. 27) revealed that the reasons for sickness absence in women were headache, migraine, genitourinary disorders, respiratory disorders, surgery, and ill-defined conditions. In addition, women are likely to have a heavier domestic burden than men 28) . High demands from various areas of life can also be manifested at work as sickness absence 29) . We assumed that women were more likely than men to take sickness absences in this company. It is important to note that 53.6% of the women in our study were clerks (N=52), whereas for men this figure was 2.04% (N=15). Since most of the women worked in a female-oriented workplace, they might have been able to mutually understand the rationale behind taking sickness absence. If the organizational characteristics desirable for women are displayed in this company, enabling women to take sickness absence easily, their job satisfaction would likely be increased. Several limitations of this study are noted. First, we could not identify prospective relations because our study design was cross-sectional, whereas several longitudinal cohort studies have revealed the predictive associations between psychosocial work factors and the days of sickness absence 2, 10) . Second, our data was collected from only one worksite, and thus general conclusions cannot easily be made based on them. Third, the measure of sickness absence was based on self-reported information. However, in spite of the fact that information based on objectively recorded sickness absence appears to be more reliable than self-reported information, a previous study suggested that the congruence between the annual number of self-reported and the annual number of recorded sickness absence days was relatively high in both men and women 30) . Fourth, although the response rate was relatively high (78.2%), the non-participants in the study might be a population who had more sickness absence than the participants, or who were not available at the time of study. Since those workers who had serious health impairments might not have been able to answer the questionnaire, we cannot neglect a healthy worker effect.
After accommodating these limitations, we conclude that taking sickness absence when exposed to high quantitative workload may possibly prevent a deterioration of psychological stress reactions in male workers. In women on the other hand, working in a female-oriented workplace may improve mutual understanding of issues such as taking sickness absence, and this in turn may play a positive role in increasing their job satisfaction, although further research is needed with regard to this supposition.
